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DETAILED ACTION 



Drawings 

1. The drawings are objected to as failing to comply with 37 
CFR 1.84 (p) (5) because they do not include the following 
reference sign(s) mentioned in the description: "170" (page 7); 
"180" (page 7); "340" (page 12); "580" (page 16); "802" (page 
22); "792" and "795" (page 23); and "1100" (page 27). Corrected 
drawing sheets in compliance with 37 CFR 1.121(d) are required 
in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior 
version of the sheet, even if only one figure is being amended. 
Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). 
If the changes are not accepted by the examiner, the applicant 
will be notified and informed of any required corrective action 
in the next Office action. The objection to the drawings will 
not be held in abeyance. 
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Specification 

2. The disclosure is objected to because of the following 
informalities : 

at page 2, lines 4, 6, and 7, the related application 
serial numbers are missing; and 

at page 13, line 13, it is not clear what is meant by 
"according to ebb" since ebb is unknown. 
Appropriate correction is required. 

Claim Objections 

3. Claims 73, and 75 are objected to under 37 CFR 1.75(c), as 
being of improper dependent form for failing to further limit 
the subject matter of a previous claim. Applicant is required 
to cancel the claim(s) , or amend the claim(s) to place the 
claim (s) in proper dependent form, or rewrite the claim (s) in 
independent form. In claim 73, "in response to an interrupt or 
fault" is just another kind of feature described in claim 72.. 
therefore, claim 73 does not further limit the subject matter of 
claim 72 . 
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Claim Rejections - 35 USC § 112 

4. Claims 74-79, 89-92, 99, 101, and 102 are rejected under 35 
U.S.C. 112, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

In claim 74, it is not clear what is meant by "said monitor 
address is a selected memory type" since an address is not a 
type of memory. Similar problems exist in the other claim 75, 
line 10. 

In claim 79, it is not clear how an instruction buffer be 
combined since which element is to be combined to was not 
defined. 

In claim 89, lines 1-2, "said plurality of partitionable 
resources" lacks proper antecedent basis since it was not 
defined. 

In claim 99, it is not clear what is meant by "ignoring a 
second set of events" since it is not understandable. Note the 
second set of events was not mentioned. Therefore, the ignore 
step is meaningless. 

In claim 101, it is not clear what is meant by "said linear 
address must correspond to a predetermined type of memory" since 
an address is not a type of memory. 
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Applicant is required to review the claims and correct all 
language which does not comply with 35 U.S.C. § 112, second 
paragraph. 



Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless - 



(e) the invention was described in (1) an application for patent, published under 
section 122 (b) , by another filed in the United States before the invention by the 
applicant for patent or (2) a patent granted on an application for patent by 
another filed in the United States before the invention by the applicant for 
patent, except that an international application filed under the treaty defined in 
section 351 (a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application 
designated the United States and was published under Article 21(2) of such treaty 
in the English language. 



6. Claims 70-97, and 108-115 are rejected under 35 

U.S.C. 102(e) as being anticipated by Emer et al . (U.S. Patent 

No. 6,493,741) herein referred to as Emer et al.'741. 

Referring to claim 70, Emer et al.'741 discloses as claimed, 
a processor ( CPU 100 see Fig. 2 ) comprising: a plurality of 
execution units ( thread processing units TPU #1 to TPU #N see 



Fig. 2 ) to execute a plurality of threads; suspend logic 
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( Quiesce Logic 110, see Fig. 2 ) to set a monitor address ( lock 
address 13 9 in memory 137, see Fig. 2 ) in response to a first 
instruction ( such as LDQ ARM Rl, (R5) , see Col. 6, line 56 ) in a 
first thread according to an implicit operand in a predetermined 
register ( event identification register 103, see Figs. 2 and 7 ) 
and to suspend the first thread in response to a second 
instruction ( such as QUIESCE instruction, see Col. 6, lines 55- 
59 ) of the first thread; a monitor ( event monitor 109, see Fig. 
2) to cause resumption ( see Col. 6, lines 1-6 regarding the TPU 
resumes execution ) of the first thread in response to a memory 
access ( see Col. 36, lines 1-6, regarding a change to the lock 
139 referenced in the event identification register 103 ) to the 
monitor address. 

Referring to claim 93, Emer et al.'741 discloses as 
claimed, a processor ( CPU 100 comprising thread processing units 
TPU #1 to TPU #N see Fig. 2 ) comprising: a front end ( comprising 
fetch thread chooser 301, see Fig. 3 or map thread chooser 351, 
see Fig. 4 ) to receive a first instruction ( such as LDQ ARM Rl, 
(R5) , see Col. 6, line 56 ) and a second instruction, the first 
instruction having an implicit operand from a predetermined 
register ( event identification register 103, see Figs. 2 and 7 ) 
indicating a monitor address ( lock address 139 in memory 137, 
see Fig. 2 ) ; execution resources ( thread processing units TPU #1 
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to TPU #N see Fig. 2 ) to execute the first instruction and the 
second instruction and to enter a first implementation dependent 
state ( when an "armed" .watch flag indication 105 is set, see Co. 
5, lines 58-60 ) in response to the second instruction if the 
first instruction has been executed and no break events ( break 
events such as a change to the lock 13 9 referenced in the event 
identification register 103 ) have occurred after execution of 
the first instruction; a monitor ( event monitor 109, see Fig. 2 ) 
to cause exit from the first implementation dependent state in 
response to a memory access ( see Col. 36, lines 1-6, regarding a 
change to the lock 13 9 referenced in the event identification 
register 103 ) to the monitor address. 

Referring to claim 108, Emer et al.'741 discloses as 
claimed, a system ( see Fig. 6 ) comprising: a memory ( 137 see 
Fig, 2 or 311 see Fig. 3 ) to store a first instruction ( such as 
LDQ ARM Rl, (R5) , see Col. 6, line 56 ) from a first thread, the 
first instruction having an associated address operand specified 
by an operand, the operand being an implicit operand in a 
predetermined register ( event identification register 103, see 
Figs. 2 and 7 ) indicating a monitor address ( lock address 139 in 
memory 137, see Fig. 2 ) ; a first processor ( one of the thread 
processing units TPU #1 to TPU #N see Fig. 2 ) coupled to said 
memory ( 137 see Fig, 2 or 311 see Fig. 3 ) , said first processor 
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to enable a monitor to monitor memory transactions to detect a 
memory access ( see Col, 36, lines 1-6 , regarding a change to the 
lock 139 referenced in the event identification register 103 ) to 
said monitor address ( lock address 139 in memory 137, see Fig. 
2) in response to the first instruction and. to cause resumption 
( see Col. 6, lines 1-6 regarding the TPU resumes execution ) of 
said first thread in response to the memory access ( see Col. 36, 
lines 1-6, regarding a change to the lock 13 9 referenced in the 
event identification register 103 ) to the monitor address. 

As to claim 71, Emer et al.'741 also discloses: the 
processor of claim 70 wherein said monitor is to cause 
resumption of the first thread in response to events that cause 
a translation look-aside buffer to be 

Flushed ( since Emer et al.'741's system certainly uses a 
virtual addresses using "virtual" registers, and mapper 361, see 
Fig. 4, is best reasonably and broadly interpreted as a 
translation look-aside buffer see Col. 6, lines 40-49 ) . 

As to claim 72, Emer et al.'741 also discloses: the 
processor of claim 70 wherein said monitor is to cause 
resumption of the first thread in response to a write to a 
control register CRO ( see Col. 5, lines 39-40, regarding the 
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write to a specified location in memory space and this the 
situation the location is a control register ) . 

As to claim 73, Emer et al.'741 also discloses: the 
processor of claim 72 wherein said monitor is to cause 
resumption of the first thread in response to an interrupt or a 
fault ( see Col. 5, lines 39-40, regarding the write to a 
specified location in memory space and note the write will 
eventually cause an interrupt for the I/O operation ) . 

As to claims 74 and 75, Emer et al.'741 also discloses: as 
best understood, said suspend logic ( Quiesce Logic 110 see Fig. 
2) is only to suspend said first thread if said monitor address 
( Lock 139, see fig. 2 ) is a selected memory type ( the address 
type in memory 13 7, see Fig. 2 ) . 

As to claim 76, Emer et al.'741 also discloses: the processor 
of claim 74 wherein said selected memory type is a write-back 
type of memory ( since the memory 137 will be updated 
eventually ) . 

As to claim 77, Emer et al.'741 also discloses: a plurality 
of interrupts (INTR, NMI, SMI) are monitor break events which 
cause resumption of the first thread ( see Col. 5, lines 39-40, 
regarding the write to a specified location in memory space and 
note the write will eventually cause an interrupt for the I/O 
operation ) . 
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As to claim 78, Emer et al.'741 also discloses: the processor 
of claim 77 wherein a powerdown event is not a monitor break 
event ( since the Emer et al.'741 does not indicate to use the 
powerdown event for controlling the system ) . 

As to claim 79, Emer et al.'741 also discloses: the processor 
of claim 70 further comprising an instruction buffer ( 355 see 
Fig. 4, and col, 6, lines 35-39 ) which can be combined to form a 
single partition dedicated to one thread or can be partitioned 
to be used by the plurality of threads ( see col. 6, lines 35- 
39) . 

As to claim 80, Emer et al.'741 also discloses: the processor 
of claim 70 further comprising a front end ( comprising fetch 
thread chooser 301, see Fig. 3 or map thread chooser 351, see 
Fig. 4 ) , which performs microoperation (uOP) generation, 
generating uOPs from macroinstructions ( since the fetched 
instructions will be decoded before execution in the Emer et 
al.'741's system ) . 

As to claim 81, Emer et al.'741 also discloses: the processor 
of claim 80 wherein said processor is capable of out-of-order 
execution and wherein said first instruction is followed by a 
store fence ( this is the step when using cache-coherence 
protocol as indicated in col. 7, lines 51-64 ) . 
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As to claim 82, Emer et al.'741 also discloses: The processor 
of claim 70 wherein a second operand ( in the instruction such as 
LDQ ARM Rl, (R5) , see Col. 6, line 56 ) specifies events to mask. 

As to claim 83, Emer et al.'741 also discloses: the processor 
of claim 82 wherein one mask bit ( such as the bit in Watch flag 
105 ) indicates that masked interrupts break restart the first 
thread ( see Col. 36, lines 1-6, regarding a change to the lock 
139 referenced in the event identification register 103 ) despite 
interrupts being masked. 

As to claim 84, Emer et al.'741 also discloses: The processor 
of claim 70 wherein said first instruction is an instruction 
having only implicit operands ( in the instruction such as 
LDQ ARM Rl, (R5) , see Col. 6, line 56 ) . 

As to claim 85, Emer et al.'741 also discloses: the processor 
of claim 70 further comprising: coherency logic ( since the Emer 
et al.'741's system use cache-coherence protocol as indicated in 
col. 7, lines 51-64 ) to perform a read line transaction in 
conjunction with suspending the first thread. 

As to claim 86, Emer et al.'741 also discloses: The processor 
of claim 85 wherein said coherency logic is to perform a cache 
line flush to flush internal caches in conjunction ( since the 
invalid cache data will be updated in the cache therein ) with 
suspending the first thread. 
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As to claim 87, Emer et al.'741 also discloses: The processor 
of claim 70 wherein said processor is to monitor for a request 
for ownership or an invalidate cycle to the monitor address 
( since the Emer et al.'741's system use cache-coherence protocol 
as indicated in col, 7, lines 51-64 ) . 

As to claim 88, Emer et al.'741 also discloses: The processor 
of claim 70 wherein said processor is to assert a hit signal 
during a snoop phase of a bus transaction implicating the 
monitor address (as set forth above since the Emer et al.'741's 
system use cache-coherence protocol as indicated in col. 7 , 
lines 51-64 ) . 

As to claim 89, Emer et al.'741 also discloses: The processor 
of claim 88 wherein the monitor is to cause said plurality of 
partitionable resources ( such as the thread processing units TPU 
#1 to TPU #N see Fig. 2 ) to be re-partitioned to accommodate 
execution of said first thread in response to the memory access 
to the monitor address. 

As to claim 90, Emer et al.'741 also discloses: The processor 
of claim 89 wherein said plurality of partitionable resources 
( the thread processing units TPU #1 to TPU #N see Figs. 2 and 6 ) 
comprise: an instruction queue ( such as 305 see Fig. 2 ) ; a 
re-order buffer ( such as 361 see Fig. 2 ) ; a pool of registers 
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( such as 309 see Fig. 2 ) ; a plurality of store buffers ( such as 
403A see Fig. 6 ) . 

As to claim 91, Emer et al.'741 also discloses: The 
processor of claim 90 further comprising: a plurality of 
duplicated resources ( the thread processing units TPU #1 to TPU 
#N see Figs. 2 and 6 ) , said plurality of duplicated resources 
being duplicated for each of said plurality of threads, said 
plurality of duplicated resources ( the thread processing units 
TPU #1 to TPU #N see Figs. 2 and 6 ) comprising : 
a plurality of processor state variables; an instruction 
pointer; register renaming logic ( the above elements are 
certainly existing in the SMT system such as Emer et al.'741's 
processor shown in Figs. 2 and 6 ) . 

As to claim 92, Emer et al.'741 also discloses: The 
processor of claim 91 further comprising: a plurality of shared 
resources ( the thread processing units TPU #1 to TPU #N see 
Figs. 2 and 6 ) , said plurality of shared resources being 
available for use by any of said plurality of threads, said 
plurality of shared resources comprising: said plurality of 
execution units ( such as ALUs inside the thread processing units 
TPU #1 to TPU #N see Figs. 2 and 6 ) ; a cache ( 311 see Fig. 3 ) ; a 
scheduler ( such as controllers inside the thread processing 
units TPU #1 to TPU #N see Figs. 2 and 6 ) . 
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As to claim 94, Emer et al.'741 also discloses: The 
processor of claim 93 wherein said implicit operand is to 
indicate a linear address, and wherein said processor further 
comprises address translation logic ( such as mapper 3 61, see 
Fig. 4 and Col. 6, lines 40-49 ) to translate said linear address 
to obtain the monitor address which is a physical address. 

As to claim 95, Emer et al.'741 also discloses: The 
processor of claim 93 further comprising: coherency logic ( since 
the Emer et al.'741's system use cache-coherence protocol as 
indicated in col. 7, lines 51-64 ) to ensure that no cache in 
another processor coupled to the processor stores information at 
said monitor address in a modified or exclusive state ( see Col. 
7, lines 45-65 regarding "SHARED" and "Exclusive" states ) . 

As to claim 96, Emer et al.'741 also discloses: The 
processor of claim 93 wherein said coherency logic is to assert 
a hit signal 

in response to another processor snooping the monitor address 
( since the Emer et al.'741's system use cache-coherence protocol 
as indicated in col. 7, lines 51-64; and many CPUs are used in 
the system as shown in Fig. 6 ) . 

As to claim 97, Emer et al.'741 also discloses: The 
processor of claim 95 wherein said coherency logic is to assert 
a hit signal in response to another processor snooping the 
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monitor address ( as set forth above, since the Emer et al.'741's 
system use cache-coherence protocol as indicated in col. 7, 
lines 51-64; and many CPUs are used in the system as shown in 
Fig. 6 ) . 

As to claim 109, Emer et al.'741 also discloses: The system 
of claim 108 wherein said memory ( 137 see Fig, 2 or 311 see Fig. 
_3) is to store a second instruction from said first thread, and 
wherein said first processor is to suspend said first thread in 
response to the second instruction. 

As to claim 110, Emer et al.'741 also discloses: The system 
of claim 109 wherein said monitor is to set a monitor event 
pending indicator ( watch flag 105, see Fig. 2 ) in response the 
memory access occurring, said monitor event pending indicator 
( watch flag 105, see Fig. 2 ) to cause said first processor to 
resume a thread once unmasked by said second instruction. 

As to claim 111, Emer et al.'741 also discloses: The system 
of claim 108 wherein said first processor ( one of the thread 
processing units TPU #1 to TPU #N see Fig. 2 ) includes a first 
cache ( such as 311, see Fig. 3 ) , the system further comprising: 
a second processor ( another one of the thread processing units 
TPU #1 to TPU #N see Figs. 2 and 6 ) comprising a second cache 
( such as another 311 in the Emer et al.'741's system, see Fig. 
3) , wherein said first processor drives a bus transaction 
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( through bus 405 see Fig. 6 ) to the second processor to force 
said second processor to broadcast to the first processor any 
transactions that allow alteration of data stored at the monitor 
address in the second cache . 

As to claim 112, Emer et al.'741 also discloses: The system 
of claim 111 wherein said first processor is to assert a signal 
preventing said second processor from caching data at the 
monitor address in a state which would allow the second 
processor to modify data stored at the monitor address in the 
second cache without broadcasting that a modification is 
occurring ( as set forth above, since the Emer et al.'741's 
system use cache -coherence protocol as indicated in col. 7, 
lines 51-64; and many CPUs are used in the system as shown in 
Fig. 6 ) . 

As to claim 113, Emer et al.'741 also discloses: The system 
of claim 112 wherein said signal indicates a cache hit and 
prevents the second cache from storing data at the monitor 
address in an exclusive state ( as set forth above, since the 
Emer et al.'741's system use cache -coherence protocol as 
indicated in col. 7, lines 51-64; and many CPUs are used in the 
system as shown in Fig. 6 ; see also Col. 7, lines 45-65 
regarding "SHARED" and "Exclusive" states ) ) . 
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As to claim 114, Emer et al.' 741 also discloses: The system 
of claim 110 wherein said first processor is further to resume 
the first thread if an alternative event ( see Col. 5, lines 39- 
40 7 regarding the write to a specified location in memory space ) 
occurs . 

As to claim 115, Emer et al.'741 also discloses: The system 
of claim 114 wherein said alternative event is an interrupt ( see 
Col. 5, lines 39-40, regarding the write to a specified location 
in memory space and note the write will eventually cause an 
interrupt for the I/O operation ) . 

Allowable Subject Matter 

7. Claims 98, 100, and 103-107 are allowed. 

8. Claims 99, 101 and 102 would be allowable if rewritten or 
amended to overcome the rejection (s) under 35 U.S.C. 112, second 
paragraph, set forth in this Office action. 

9. Claim 116 is objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent 
form including all of the limitations of the base claim and any 
intervening claims. 
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10. The following is a statement of reasons for the indication 
of allowable subject matter: Emer et al.'741, the closest 
reference, and the other prior art do not teach or fairly 
suggest: specifically, the steps such as: executing a bus 
transaction by a monitoring bus agent to ensure no other bus 
agent has sufficient ownership of data associated with said 
physical address to allow another bus agent to modify the data 
without informing the monitoring bus agent; and signaling a hit 
if another bus agent reads said physical address. Further, the 
combination of the set forth limitations with all of the 
limitations in claim 98 is not obvious. 



Conclusion 

11. The prior art made of record and not relied upon is 

considered pertinent to applicant's disclosure. 

Turner et al . discloses method for allowing multiple 
processing threads and tasks to execute on one or more processor 
units for embedded real-time processor systems. The system 
provides an efficient processing system and environment in which 
a variety of application threads may share the processing 
bandwidth and system resources cooperatively and efficiently, 
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with minimized coupling of the application threads to each other 
and system resource control details. Joy et al . discloses : 
vertically and horizontally threaded processor with 
multidimensional storage for storing thread data. The multi- 
dimensional storage is formed by constructing a storage, such as 
a register file or memory, as a plurality of two-dimensional 
storage planes. 

Contact Information 

12. Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Dr. Henry 
Tsai whose telephone number is (571) 272-4176. The examiner can 
normally be reached on Monday -Thursday from 8:00 AM to 5:00 PM. 
If attempts to reach the examiner by telephone are unsuccessful, 
the examiner supervisor, Eddie Chan, can be reached on (571) 
272-4162. Any inquiry of a general nature or relating to the 
status of this application or proceeding should be directed to 
the TC central telephone number, 571-272-2100. 

13. In order to reduce pendency and avoid potential delays, 
Group 2100 is encouraging FAXing of responses to Office actions 
directly into the Group at fax number: 571-273-8300. This 
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may also be used for filing papers which require a fee by 
applicants who authorize charges to a PTO deposit account. 
Please identify the examiner and art unit at the top of your 
cover sheet. Papers submitted via FAX into Group 2100 will be 
promptly forward to the examiner. 




